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Textiles 



A comparison of spun yarns and filament yarns 
is given in the following chart. 

Comparison of Spun Yarns 
and Filament Yarns 



Some examples that show how the size of the 
weaving yarn affect the. weight of the fabric are 
given in the following chart. * 



Spun Yarns 



Filament Yarns 



Strength of fibers is not 
completely utilized. 

Have protruding ends. 

1. Dull, fuzzy look 

2. Lints 

3. Subject to pilling 

4. Soil readily 

5. Warm 

6. Loft and bulk de- 
pend on the size 
and twist of yarn. 

Are absorbent. 

1. Good for skin- 
contact fabric 



2. Resistant to static 
build-up 



Strength of fiber is com- 
pletely utilized. 

Long continuous, closely 
packed strand 

1. Smooth, lustrous 

2. Do not lint 

3. Do not pill readily 

4. Shed soil 

5. Cool 

6. Give little loft or bulk 
to fabrics. 

Absorbency depends on 
fiber content. 

1. Silk, rayon, acetate 
are absorbent. Ther- 
moplastics are low 
in absorbency 

2. Static build-up is high 
in thermoplastics 



Yarn Classification 

Yarns are classified by size, twist, number of 
parts, and appearance.. 

Classification by Size. The size, number, or 
count of spun yarns and of filament yarns is de- 
termined by different systems. 

Spun yarn size is expressed in terms of length per 
unit of weight. It differs according to the kind of 
fiber. The cotton system is given here. In the cotton 
system, the count is based on the number of hanks 
(one hank is 840 yards) in one pound of yarn. 
Weaving yarns and sewing thread are numbered by 
this system. The cotton system is an indirect system 
since the finer the yarn the larger the number. See 
the following chart. 



Number or Count 






of Spun Yarn 


Hanks 


Weight 


No. 1 


1 (840 yds.) 


1 lb. 


No. 2 


2 (1,680 yds.) 


1 lb. 


No.' 3 etc. 


3 (2,520 yds.) 


1 lb. 





Yarn Size | 


Fabric Weight 


Warp Filling 1 


Sheer lawn 


70s* 100s ] 


Dress weight percale 


30s 40s jj 


Suiting weight Indian Head 


13s 20s 1 



* The 4t s" after the number means that the yarn is single 

Filament yarn size is dependent partly on the size of_ 
the holes in the spinneret and partly on the rate at 
wfiichthe solution is pumped through the spinneret 
and the rate at which it is withdrawn. The size of 
filament yarns (and filament fibers) is expressed in 
terms of weight per unit of length— denier (pro- 
nounced "den-yer"). In this system the unit of 
length remains constant. The numbering system is 
direct because the finer the yarn the smaller the 
number. 

1 denier 9,000 meters weigh 1 gram 

2 denier 9,000 meters weigh 2 grams 

3 denier 9,000 meters weigh 3 grams 

Classification by Twist, Twist is defined as the 
spiral arrangement of the fibers around the axis of 
the yarn. Twist is produced by revolving one end of 
a fiber strand while the other end is held stationary. 
Twist binds the fibers together and gives the yarn 
strength. 

Direction. The direction of twist is described 
as S-twist and Z-twist. These terms have largely 
replaced the terms "regular," "reverse," "right," 
and "left," which are used with opposite meaning 
by various segments of the textile industry. A yarn 
has S-twist if, when held in vertical position, the 
spirals conform to the direction of slope of the 
central portion of the letter "S" It is called Z- 
twist if the direction of spirals conforms to the 
slope of the central portion of the letter "Z". 
Z-twist is the standard twist used for weaving 
yarns. (See Figure 10-18.) 

Amount. The amount of twist varies with the 
length of the fibers, the size of the yarn, and the 
intended use. Increasing the amount of twist up to 
a certain point will increase the strength of the yarns. 
Too much twist places the fibers at right angles to 
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S-Twist Z-Twist 
Fig. 10-18. S and Z twist. 

the axis of the yarn and causes a shearing action 
between fibers and the yarn will lose strength. 
(See Figure 10-19.) 



1 Inch 



Low Twist 

3SSSSSSSSSSS 

High Twist 

Fig. 1 0-1 9. Diagram showing high and low twist. 

Yarns with long fibers do not require as much 
twist as yarns with short fibers, since they establish 
more points of contact per fiber and give stronger 
yarn for the same amount of twist. Fine yarns 
require more twist than coarse yarns. Knitting yarns 
have less twist than the filling yarns used in weaving. 
It is important for knitting yarns to be very uniform 
to prevent the formation of thick and thin places in 
the fabric. The chart and the discussion that follow 
give some examples of different amounts of twist. 

Amount of Twist 



Amount 



Example 



Low twist 
Napping twist 

Average twist 
(Usually spun 
yarn) 
Voile twist 

Crepe twist 



Filament yarns; 2 to 3 t.p.i.* 
Blanket warps; 12 t.p.i. 

Filling; 6 to 8 t.p.i. 
Percale warps; 25 t.p.i. 

Filling; 20 t.p.i. 
Nylon Hosiery; 25 to 30 t.p.i. 
Hard twist singles; 35 to 40 t.p.i. 

are plied with 16 to 18 t.p.i. 
Singles; 40 to 80 or more t.p.i. 

are plied with 2 to 5 t.p.i. 



^Jjj w tmsus used in fi lling yarns of fabrics that are 
tobejiappe4. The low_twjsL£err^ 
Irmchine to tease out the ends of the staple fibers 
and create the soft fuzzy surface. (See "Napping," 
page 170.) 

Average twis t is that m ost freque ntly used for 
yarns made of staple fibers jm dis_\grxseldom used 
with fflam entjains- The amount of twist that gives 
warp yarns maximum strength is referred to as 
standard warp twist. Warp yarns need more twist 
than filling yarns because warp yarns are under high 
tension on the loom and they must resist wear 
caused by the abrasion of the shuttle moving back 
and forth. The lower twist of the filling yarns makes 
them softer and less apt to kink. 

Hi gh. hardJ MSllvote twist) yarns h ave 30__ to 40 
turns per inch. The hardness of the yarn results 
when twist brings the fibers closer together and 
makes the yarn more compact. This effect is more 
pronounced when a twist-on-twist ply yarn is used. 
Twist-on-twist means that the direction of twist 
in the singles is the same as the direction of plying 
twist. (See Figure 10-20.) This results in a build-up 
of the total amount of twist in the yarn. (See 
"Voile," page 140.) 




* Turns per inch. 



Fig. 10-20. Twist on twist yarn. 

C repe yarns are made of eith er ^ a pl p "r filament 

fiber. They are made with a high number of turn s 

per inch (40 to 80) inserted in the yarn. This makes 
the yarn so lively and kinky that it must be twist-set 
before it can be woven or knitted. Twist-setting is a 
finis hing process^ which the yarn s - are moiste ned 
andl hen dried ir ij^str aightened cond ition. After 
weaving, the cloth"~is moistened and the yarns 
become lively and kinky once more and thus pro- 
duce the crinkle characteristic of true crepe fabrics. 
All of the common natural fibers and rayon can be 
used in crepe twist yarns because they can be twist- 
set in water. The thermoplastic fibers are not used 
in high-twist crepe yarns because they are not af- 
fected by water; and if the twist is set by heat, 
the liveliness of the twist is deadened. Increasing 
the amount of crepe yarn twist and alternating the 
direction of twist will increase the amount of 
crinkle in a crepe fabric. For example, 6S and 6Z 
will give a more prominent crinkle than 2S and 2Z. 
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